Groupe DO-LPSC
Bilan et demande de continuation

 Motivations

« La collaboration DO

 Le Tevatron et le détecteur D0

* Quelques résultats récents

e Bilan d’activite 1999-2003 de D0O-LPSC
 Demande de continuation
 Conclusion
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Motivations |

* DO n’est approuve par I’IN2P3 que jusqu’a la fin 2003, une
demande de prolongation va €tre présentée au CS de
I’IN2P3 (4-5 Juin) ;

* C(Cette continuation doit aussi étre discutée au CS du LPSC ;

« Le Tevatron et ’expérience DO sont en phase de
fonctionnement performant ;

« Jusqu’au démarrage du LHC (prévu en 2007), le Tevatron
est la seule machine au monde capable de produire et de
pouvoir ¢tudier le quark top et de rechercher de nouvelles
particules jusqu’a des masses de quelques centaines de

GeV.
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Motivations (suite) |

* Les leptons et/ou le quark b sont présents dans la
deésintégration
- du quark top
- du Higgs
- des particules supersymeétriques

Le groupe de DO-LPSC travaille :
- sur la reconstruction et I’1dentification des ¢lectrons et
des jets de quark b (&tiquetage par ¢lectron non 1sol¢)
- sur la recherche de particules supersymétriques
Nous deésirons donc continuer a contribuer a la physique du
Tevatron qui nous prépare a celle du LHC
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Le groupe DO-LPSC

¢ 2003: 4.5 FTE

Chercheurs : Sabine Crépé-Renaudin
Jan Stark
Enseignants-chercheurs : Yannick Arnoud

Gérard Sajot

Doctorant : Anne-Marie Magnan (2002-2005)
Stagiaire de DEA: Gwenael Le Gorrec (2003-2006)
Visiteur étranger: Oleg Kouznetsov (->31/08/2003)

¢ 2002: 5.5 FTE

¢ 2001: 5 FTE

+« 2000: 4.75 FTE

¢ 1999 : 3.5 FTE

février 1999 DO Grenoble membre officiel de DO
¢ participation a DO depuis mi-1998

enseignants-chercheurs 0.5 FTE
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Les anciens du groupe DO-LPSC

Auguste Besson (these 1999-2002) ATER UHA groupe D0
Pavel Demine (these 1999-2002) Postdoc SACLAY groupe D0
Jean-Claude Durand (Ingénieur informaticien 1999-2000)
Karim Errahmane (ATER 2001-2002)

Arnaud Lucotte (ATER 2000-2001) Groupe OPERA LAL

Nirmalya Parua (VE 1999-2000) Groupe D0 Stony Brook
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Le collisionneur Tevatron au Fermilab
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La prise de donnees |

Luminosité intégrée totale : 175 pb-1 (Run 1: 140 pb-1)
par semaine: 6 pb-1 (3x mieux qu’au Run 1)
au pic : 4 x 10+31 (2x mieux qu’au Run 1)
Efficacité d’acquisition : 86% actuellement

.., D0 Run lla Integrated Luminosity | 19 April 2002 - 29 Aprit 2003 |

Current
180.0 1— i Delivered Efficiency 1775
~85% .
-0~ Physics
160.0 149,
2™ 140.0 134.6
' 126.7
&1200 1179 -k 114.0
. Sapb lof / /:‘
:'U:" 100.0 1| Delivered Lumi GG.Z:cﬁv::ae 95.2 95.3
o < from 7 June L 83 4
c N[ 2001 to 18 April 77.0 :
= 80.0 1| 2002 74.6 L
E : / 70.0
e 52.9 53.8 .
x Fully Inst. Tevatron
19TArack2t:]r02 36.5 38.9 Shutdown
40.0 pr 13 Jan -9 Feb
™
52 254 25.2 & 2-10 March
14.8 16.2 15.5 7 =
20.0 9.6 :/ [ - |
4.4 70 42 2003 Winter Conference Data
U.U 1.4 T T T T T T T T T

T T T
Apr-02 May-02 Jun-02 Jul-02 Aug-02 Sep-02 Oct-02 Nov-02 Dec-02 Jan-03 Feb-03 Mar-03 Apr-03
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La prise de donnees :
...1a ‘photo’ de la semaine derniere

D0 Data Taking for Week of Apr 28-May 4 2003

Last week D0 recorded 13.3 million physics events. 6.7 pb-1 of luminosity was written
to tape with the full detector in the readout.
Our physics data taking efficiency was 85.1%.

Rec Lumi (pb-1) Phys Evts (M) Efficiency Store (hrs)

Week 28 Apr-4 May 6.7 13.3 85.1% 101.3
Week 21-27 Apr 3.0 6.6 86.3 % 49.0
Week 14-20 Apr 6.0 13.3 87.0 % 110.3

The Tevatron delivered stores with initial DO Luminosities of:
Store 2491 @2.74E31 (18:23 Apr 28)
Store 2495 @3.26E31 (03:25 Apr 30)
Store 2502 @4.03E31 (00:04 May 02) New Record
Store 2503 @3.77E31 (00:30 May 03)
Store 2505 @3.90E31 (22:44 May 03)
Store 2507 @3.60E31 (17:46 May 04)
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4.03E31 : un record chasse I’autre!

Folder: GENERAL From : alstone@adsl-68-72-81-123.ds1.chcgil.ameritech.net
Subject: New Run II Record DO Luminosity = 4.03E31
Date: 02-MAY-2003 07:02

Expires: 17-MAY-2003 07:02

Store 2502 began at 00:04

The . VT ¢ 1S 4. ! s
e began takmg data within eight minutes of the declaration of store
itial L.1/1.2/1.3 output rates were 920/580/52 Hz.

First Run 176475 ran for tour nours
Alan
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Congcu pour reconstruire les
¢lectrons, muons, taus,

les jets et I’énergie transverse totale,
identifier les quarks b

Le détecteur DO améliore

~100% opérationnel
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[.e détecteur DO ameéliore (suite

Trajectographe interne : traces chargées
* 4 plans de détecteurs Si double face

* 8 couches de fibres scintillantes a lecture . . . . )
stéréo identification : jets, photons, électrons

Calorimeétre Uranium - Argon liquide:
tres hermétique et a fine granularité

- aimant supra solénoidal de 2 T chambres 2 muons et 2" aimant toroidal

Calorimétre Trajectographe interne

e : Chambres
3 S B 5 Muons

antiprotons

protons

L St ' | ] | Déclenchement sélectif de la prise

| - . de données: 25 MHz a I’entrée
L e . - 50 Hz a la sortie
L . =_| e il
e 12

Electronique



[.e détecteur DO améliore gsuiteg |

mesure des vertex y—>e*e-
10 — T T |

Reconstruction de traces a
faible impulsion p; > 200 MeV/c

0|

modules au Silicium | N
0l ‘.H '5 o O P Our
7 Mai 2003
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Quelques résultats Run 11 de DO |
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DO Runll Preliminary
8000 KS — TtrT
L M = 497.4 = 0.1 MeV/c?
| G = 7.0 + 0.2 MeV/c?
6000 —
wo | K> 1w
2000 —
o 1 | L | L | s 1
0.4 0.45 0.5 . . 0.55 , 0.6 5
DO Runll Preliminary matm) Gevre
¢
r N\ — pTT
L M=1115.9 + 0.2 MeV/c?
| o =2.8=*0.2 MeV/c?
2000 —
1000
[e) n | n n
1.08 1.1 1.12 1.14 1.16 1.18
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M(p1D) GeV/c?

Observation de résonances

DO Runll

Preliminary

30 —

20 —

10 —

Q - AK
M = 1671.5 + 1.9 MeV/c?
o =8.5 + 2.3 MeV/c?

Ui

Q >'AK \

T T N
DORunll Prelimittary (18> 1.9

100 —

50 -

M(AK) GeV/c2
+ = - ATt

M = 1322.2 + 0.5 MeV/c?
o =5.4+ 0.4 MeV/c?

=—>Am

o2
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1.5 1.55
M(AT) GeV/c?
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Reconstruction de mésons beaux

DU Run 2 Preliminary

JIp Signal = 75013 events

Mean = 3.0719+ 0.0003 GeV/c’
Sigma = 0.0713+ 0.0003

U’ Signal = 1746 events
Mean = 3.669 + 0.004 GeV/c?
Sigma = 0.057 + 0.004 GeV/c?

22 24 26 28 3

- .
prim ¢ Primary vertex

7 Mai 2003

3.2

34 36 38

G. Sajot - CS du LPSC

J/y combiné a une trace ou
——» a un K* et coupure sur
la distance de vol

l

DO Runll Preliminary DO Runll Preliminary

100 |-

150

B* - JPK*
N= 328+34

M= 5.270 £ 0.005 GeV/c’ + |
0= 0.044 + 0.005 GeV/c? . + + |
50 |- 4 #
| + +

W b
e

. \ M . \ N B - 0 o \ . \ . . \ PR R
04 8 5.2 5.6 5 8 6 4.8 5.6
M@/ K7, )Gevlc

B*-> J/‘P K*

By — JWK®

N= 155+ 28

M= 5.280 + 0.006 GeV/c?
0=0.036 + 0.007 GeV/c?

8
M/ K ) Gevic?

B, 9 J/\P K™
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§ Data
I ) S EEE T Sideband
104 = —— B Signal
- —— B Signal + background
- b IW X
3
10 = Ag = 468 + 7(stat) + 22(syst) um
- - >N DORunll Preiminary
10° = N
10 &
1

-0.2 -0.1 -0 0.1 0.2 0.3 0.4

(¢ )=1.51 + 0.024 (stat) £ 0.074 (sys) ps

G y=1.564 + 0.014 ps (PDG)
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Reconstruction des bosons W et Z I

* plusieurs milliers de W—ev et W—uv

recontruits E ""0;_ ]\ DO Run Il Preliminary
e pics de masse pour les Z—ee et pu ¢ 140 *
o 120 m Z U
.. g o - Signal
e DO R Prciminary W ey Foep 1 -
: 1k : 80—
i Er manquante S 5 L electron E . ol ﬁ ﬂ
- i &y
ar g o il #
0 = oL AT .. W SR DA
100 ) 0 5O 100 150 200 250 300
n E IGeV E /GeV L + DB Run Il Preliminary
Eo. Wpr N
£l , E ¢: Data
£ points: Data - |
. 1 T : MC
histo : MC B N
R R TR R R s o e /Gev e L
MT/GeV pT 060 110 T|2|:l 130
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« W & Z Cross Section measurements at root-
S =1960 GeV increased as predicted.

w W, Z, tOp o D@ and CDF Run2 Preliminary

pp - W+X - [v+X

—~ 103 |
« A Z’(ee) search limited the mass (SM %10 !
couplings) to > 620 GeV @ 95% c.L <
 Top Cross Section measured in 6 channels S 2 0D = Z+X o 114X
107+ 2 DJ(e) Run2 7

* D@(1) Run2
4 CDF(e) Run2

Js =1.96 TeV
* CDF (1) Run2

o(tf + X)=8.4 "% (stat) | N

* UAL v UA2
| L L

jz (SYSt) i 08 (lum' Y) pb Center of M%asEneruv(TeV)

ee)

 New technique (promising for Run II)
improved Run 1 Top Mass. 7>search

Lep+Jets Result: - : \
M, _=1799+36+ |

top

D@ Run Il Preliminary

aB(Z -
[=

O‘

\

)/

B(Z' - ee

—

C | . .
200 300 400 500 600 700 800
6.0 GeV/c2 e o
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Bilan du groupe DO-LPSC
1999-2003

Mesure de pureté de I’Argon liquide
Identification de I’électron

Etiquetage de b par électron preés d’un jet

Tests de SUSYGEN

Recherche de particules supersymeétriques en RpV

Ref : http://Ipscwww.in2p3.fr rubrique D0

7 Mai 2003 G. Sajot - CS du LPSC
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Mesure purete Ar : principe

A. Besson +G.S.

G.Bosson, Y. Carcagno,
G.Mondin + P.MARTIN

a - H‘V )

5.5 MeV, T = 430 ans [

- J B
B To Pre- Amplifier

To Pre-Amplifier
4 fg

3.5MeV, T =1 an, 40kBq

Sources ¢lectro-déposées sur une €lectrode en acier inoxydable.

Sources immergees dans 1’argon liquide (@ ~ 85 K).

Ionisation et dérive des charges grace a un champ ¢lectrique variable £

Espace entre les €lectrodes : ¢ = 2.15 mm.

La charge collectée dépend de la pollution p et du champ £.

7 Mai 2003 G. Sajot - CS du LPSC
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Source 3

7 Mai 2003

Signal / Signal Max

calibration et mesure

North End Cap: Beta measurements and calibration (dec. 2001)

A. Besson
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star/black fit =0.10 ppm / Mort.E.C.
stor/blue dashed fit =0.39 ppm /' theo 0.4

triangle,/ red dashed fit =0.70 ppm / theo (.69
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Contributions a 1’1dentification de 1’€lectron
non detaillees dans cette présentation

code de reconnaissance globale (likelihood) P. Demine
é¢tude “faux électrons”:
- MC : pour likelihood K. Errahmane, A. Lucotte N. Parua
- data : pour analyse O. Kouznetsov

¢tudes préliminaires d’un fit global des parameétres de
I’¢électron (énergie, direction) Y. Arnoud S. Crépé-Renaudin

Tests/responsabilité des programmes de reconstruction
¢lectromagnétique S. Crépé-Renaudin

« Calorimeter Algorithms Task Force » =7 experts

(bruit, suppression de “0”, réponse EM, résolution,
comparaison data/MC pour améliorations MC...) J. Stark
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S. Crépé-Renaudin
+A-M Magnan

Electron : corrections géometriques

Corriger I’énergie en fonction de n et de E

EMC B Ereco = Po T PN T Pz-'l2 p; =fonction(E)

avant cor aprés COT

50 GeV 1867
0.0 Mean 1447
0.5526 = E RMS 0.5526
zzzzzzz 7 0.3 F chil2}/ mat 724
0.4964 < Prob 0.516
663 pm 0.0265 = 0.2 po 0.045 20
1 0.04305 .
0.08428 &) 0.1 + +T 4
- —
- =] =
3 = -0 + | | | |
3 ' E
-0.1 | =
1L = E =
-0.2 F =
0.5 = -0.3 =
0 C L L 1 - -0.4 L 1 —:
-1 -0.5 0 0.5 1 . 0.5 1
ela ela
0 GeV IS ET 0 GeV 5 48

-10 -10

50 GeV = . . . M :

1 1 1
-0.5 0 0.5 1 -1 -0.5 0 0.5 1

calo central
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Corrections en €énergie des € passant entre
les cellules du Calorimetre (‘cracks en

O. Kouznetsov

P13 DATA : energy losses of electrons from Z. (mass [75-105]

cracks ¢ =30% !

GeV) + W (mass [40-90] Gev) peaks

C —_— 0 E
an W — 1 t 2 ;_ —
- an E—
T =20-30 GeV E
£ P- e E p_T=30-40 GeV
d 5! Indf 13.05 716 20—y
1 E 7 T ndf 27.82 (16
p0 -4.107£0.8043 wE pl -8.648 0569
wg pl 0.1021%0.00176 oE p1 0.09918 £ 0.0006913
0 P2 0.01315+0.002709 E| p2 0.01286 £0.0007106
i p3 30.47+0.1183 SH p3 37.69 +0.09834
R O TR R - R T PR T TR - TN T IR B ¢ PR U TR - B K
46 E_ —— — == 50 —+ -+
wE T+ —+
3 £ a0 -
mE b T-40.50GeV s
2 E f]— - BTG ®E p_T=50-70 GeV
m | * /ndf - F[ % fndf 20.36 /16
«E| PO -1.56710.8365 WE po 13.17+2.058
= p1 0.1008+0.001366 El p1 0.09972 +0.001894
“El »2 0.01695+0.001615 0.01185 £0.00189
sE| p3 43.02+0.1772 46,94 *0.3644
T R T R 3 TR T
en abscisse : ¢ modulo 27/32
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Effet des corrections ‘cracks en ¢’ : Z I

O. Kouznetsov

pas dee
dans ‘cracks’

— T

WITHOUT electrons in the cracks|| ;2 nar 10.17 /1 13 WITH electrons in the cracks | ,2/nar 4.599 /13
100 - Constant 87.61+4.014 120 - Constant 110.8+4.359
[ Z (DATA p13) - Z (DATA p13)
B Mean  91.16+0.1806 - Mean  90.82+0.1753
100 — inic ~1R/R0
80~ Sigma  4.513:0.21 - Gainis ~35% Sigma  4.822+0.2059
I 80
60— L
- 60
40 i
i 40 N
20 B
L 20 ~
- R RSN EEEEE NN N = E AR NN EEEEE NS AN R =
ofﬂ 75 80 85 90 95 100 105 110 ofﬂ 75 80 85 90 95 100 105 110

Les 2 électrons sont associés a des traces
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Résolution du calorimetre |

Y.Arnoud

+ S.Crépé-Renaudin
+ A-M Magnan

Doit étre remesurée car nouveaux matériaux devant le calo (tracker, bobine supra)

Méthode : on ajuste les paramétres de résolution (C,S,N) en comparant le pic du Z(ee) MC

au pic obtenu dans les données (on tient compte aussi de la résolution en théta et

phi du trajectométre )

2 2 2
/ E E E

M = \/2E1E2 (1-cosB)

Noise term = 0.29
Sampling term = 0.157

Run I

M

T T T 7T TS ™7

" Fatrins sery
oy L 4
mm ]

theta and phi

i : tracker resolution
- H from single e full simulation

p13.06.01

7 Mai 2003
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\Cjnstan‘r term = 0.003

smeared

/

~ \/2E1SE2S (1-cosb,)




Résolution du calorimetre : largeur du UEsilons eez |

| esgn |
_ e | 1 1 M

s S e e 'y \IM HM|"“T{HIL{MM
o J D ;Jﬁﬁ+§i!+ﬁ‘ii+:*+l*jﬁm+,T+'+l++§+.‘;g#T*H+

N I
| |

événements selectionnés
' l[ 1 par Ulla Blumenschein
2 1 T (groupe Freiburg )

P I A T T T A TN S 1 1 VI I O A O B |
10 12 14 16 18 20

MASS

7 Mai 2003 G. Sajot - CS du LPSC 28



Résolution du calorimetre : largeurs Z et Upsilon (ee) I

Y.Arnoud

0.35

Two solutions to explain discrepancy :

* Noise term is very different than 0.29

025 =

- Sampling term has increased

0.2 =

With the present data set, we can
roughly estimate that :
: S ~0.3and C ~0.055

Those numbers are very preliminary

005 —

Une des taches prioritaires
du groupe emid de D0

O_IIII|IIII|IIII|IIII|IIII|II .
0 0.0 02 903 444 GiBE GO0 LY e 0.9 0.

Assuming Noise = 0.29

and 0.15 < Sampling < 0.20
There is no 1 sigma overlap region ! -
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J. Stark

Identification de I’électron

pres d’un jet

=

Algorithme initialement developpé par F. Beaudette et
J-F. Grivaz (groupe DO-LAL)

» Certification sur les nouvelles “releases”

« Améliorations

Clusterisation sta@ =T

Em FHL EM FH1

« Estimation de ’efficacité (par exemple J/Y—e*e")
« Etiquetage de b
» Trigger L3 €lectron bas py

7 Mai 2003 G. Sajot - CS du LPSC 30



0.7396 £ 0.0014

|_pT rel fastest mu-tagged jet wi other e-tg jet |

P TS S YT T N T T T S S My
0 0.5 1 15 2

‘2.5 3

450
400
350
300
250

200

150

100
50 -

4977 events

<pT,reI> =
0.744 + 0.00¢

0||||||\|\\\\|\||||\\\\

\ pT rel fastest mu-tagged jet w/ cut on other e-tg jet \

1006 events

<pT,reI> =
0.774 + 0.01y7

T T T T TN T T T T T [
0 0.5 1 15 2

7 Mai 2003

Application a I’¢etiquetage
de b dans les données

1 jet étiqueté avec un L et au
moins un ‘bon’ second jet

= f,=0.374

+ 1 électron associé au second jet

= f,, =0.387 £0.023 (stat, data) £ 0.119 (stat, p MC)

+1 ¢lectron de p; ., > 1 associé au second jet

= f,,=0.485

Nécéssité de distributions en Pt du fond

Etude du biais des échantillons MC J. Stark
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Etude d’un trigger di-EM bas p; J. Stark

Fairs of electrons from the decay of low-mass resonances (M, Y, )

are a useful tool to study the calorimeter response at low energies.
We have the tools to reconstruct these decays, but we obtain very

poor event yields because we do not have a trigger for these decays.

one tight + one loose electron two tight electrons

i |

B F'F ) = 2422 + 5.5
mi JE ) s 28T 0000 Gl

- candidates in peak:
™M+ N, =242+05

w
=

R ) = 1T AT L TR

I s 2080 F 0DST Ga

=1
(5]

Evwnin | | DL Ge' |

=
=

Ramsiution| mi 7' 1] < D133 ¢ DG Gas

candidates In peak:
n,=174+77

B I-T“.. I

-
w

0

Goal: low-p, di-EM triggers based on CEM terms only have proven
to be difficult to implement (high L1 rates). Use, in addition,
CTT information at L1.

Mesure de l'efficacité

Once di-EM candidates have been friggered using tracks and d’identification des e
EM energy deposits at L1, it seems natural to use the L3 Road
method to achieve further background rejection at L3, de bas pt
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Recherche de particules Y.Arnoud, A. Besson
P. Demine, A-M Magnan

SUSY RpV G.S.

- Dans la continuation des analyses DELPHI
* Collaboration avec D0 Saclay pour SUSYGEN et simulation
“rapide”
* Une grande luminosité n’est pas nécessaire pour améliorer
les résultats du Run | et du LEP
* Couplages Aet A : Etats finaux « relativement faciles » : leptons
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SUSY RpV exemple avec couplage A,,, | A-M Magnan
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SUSY RpV : analyse en cours A, | AMMagnan

Selection efficiency (%)
Cuts applied Iy, ]F_H my, FIIJH. Iy, ]i(.:l_ Iy, ."'ﬁtlil.H
m,, 150 my, 100 my, 150 m,, 100
T =0 =10 i =0

ld. Kinem. 2 track match 19.1 12.9 |8.3 1.7
10 < ee mass = 70 GeV 3.8 0.8 3.9 7.2
Mt = 15 GeV 12.4 9.1 12.4 (.0
addTrack pt=3.|n| <3 I 1.8 8.6 11.9 54
,Vr-"* 15 GeV 101 6.0 04 2.8
Add 3" electron pt = 5. 49 3.0 4.6 1.7
Add 3 muon pt = 5. 2.2 1.1 2.0 (0.5

Efficacités 2 a 3 fois supérieures a R-parité Conservée
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SUSY RpV : sélection “’A,,,”

P.Demine

DY Run 2 Preliminary

candidat eee

X:°

REE-N
Run 143440 Event 11104009 Thu Feb 28 09:11:12 2002

ET scale: 15 GeV

7 Mai 2003

-~ -
q Xlﬂ
>w
q 7,0 X1
~C
70

Les evts 3-leptons + mET
sont une signature classique

pour la SUSY
“golden channel"
el e2 e3

E; =179 GeV | E; =139 GeV E; =13.2 GeV
p;y =052 GeV | p,=10.9 GeV p; = 15.1 GeV
n =043 n =-1.94 n =1.06
¢ =5.42 ¢ =2.80 ¢ =5.72
Charge = +1 Charge = +1 Charge =-1
m,, , = 55.7 m, =108 m, = 63.5

m,,,.; =385.2 GeV/¢2 ME,; =10.7 GeV

G. Sajot - CS du LPSC
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Demande de continuation au-dela de 2003

* Quelle luminosité et pour quelle physique au
Tevatron ?

* Quelles analyses pour le groupe DO-LPSC?

7 Mai 2003 G. Sajot - CS du LPSC 37



Luminosite et Rotentiel de Ehzsigue de CDF/DO0 |

e 2fb1

—Measure top mass 3 GeV
—Measure W mass = 15 MeV
—Directly exclude my = 115 GeV
—SUSY Higgs search @ large tan p
—Constrain the CKM matrix

o5 fb!

—30 Higgs signal @ my = 115 GeV,
—exclude Higgs 115-125, 155-175 GeV

—exclude much of SUSY Higgs
parameter space

—possible discovery of supersymmetry in very large fraction
minimal SUSY parameter space

®10 fb-"

—3o Higgs signal m, = 115-125, 155-175 GeV,
—exclude Higgs over whole range 115-175 GeV

—possible discovery of supersymmetry in larger fraction of
parameter space

7 Mai 2003 G. Sajot - CS ¢

integrated luminosity /expt. {fb™)
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| —LEP1, SLD, vN, APV Data
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.....
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my, £ 15 MeV
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150 170

Top quark mass (GeV)

Preliminary |
190

— 95% CL Imit
— 30 evidence
— 50 discovery
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210
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Quelle luminosité pour le futur?

+ Luminosity projections
throughout Run 11

— We have done =
detailed studies of
technical issues to
be addressed.

=z
i
3
= Caveats AT
B
&
=
E

Detector upgrades complete End of Run |k

— R&D is still going on.
— [Detailed schedule
and resource

Limit of Run | Silicon

planning is still 0.0 : - . . ;
neaded 2001 2002 23 X4 20058 2006 2007 2008 2008 2010
..- - Fiscal Year End
B EUﬂdlﬂQ IS not [=a= 1002 Projection Streich == 10402 Projectian Bass |
MICWN.

Ref : M. Witherell Directeur du FNAL meeting HEPAP 7 novembre 2002
http://www.fnal.gov/directorate/hepap 1102%20.pdf

fiscal year - The fiscal year is designated by the calendar year in which it ends; for example, fiscal year 2003 begins on
October 1, 2002 and ends on September 30, 2003.
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Que souhaite faire le groupe
DO-LPSC?

Analyser les 5fb-1 attendus d’ici fin 2006 en utilisant son
savoir faire sur :

- I'identification de I'électron

- I'étiquetage du b (par électron)

Pour:
- continuer ’analyse SUSY RpV

(thése Anne-Marie Magnan - 2005)

e contribuer a I’étude du top et production « single »
(these Gwenaél Le Gorrec - 2006)

...et continuer d’assurer les taches techniques dont nous avons la responsabilité
7 Mai 2003 G. Sajot - CS du LPSC 40



Le Top ......'Terra Incognita ’!

* Découvert au TeVatron en 95, mais encore trés mal connu
~100 événements (+ fond) au Run |

* Modele standard : M,_, et M, > déduction masse Higgs

top
2 Gev sur M,,, ~10 MeV surM,,
S 80.6
$
> 80.5
- Pour 2 fb-1 on attend: = ]
804

> 4000 événements ttbar _
(D@+CDF), 80.3 |

> une précision de 3 GeV

80.2 i eq\g\
sur M,,, et de 15 MeV sur M,, : 5@
\ 80.1 - W2 LEPLSLD.vN data
>une 1ére mesure du : o
couplage |Vtbl 0 MM, e g% L
130 140 150 160 170 180 190 200

2
M,,, (GeV/c’)
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Top : production au Tevatron et désintégration

* ~5pb cross section (7 pb @ 1.96 TeV) - 6jets 45%
° p+[_7—>t+t_+X_ < e/l + 4 jets 15% each
®* t/t >W+b/b - 20+2jets ~1% each
W —/+v or q-l-ﬁ' L ~35% with t
q .
— SIX jets

44.4%

THets
14.8%

LHets
14.8%

ee

Ky

e+jets LT
7 Mai 2003 G. Sajot - CS du LPSC 2.5%

14.8%



Production de ‘single’ top : acces a V,, I

o s-channel: pp— th+ X

q b

d a’ q’
W W

e

g b o] t

Canal W-g :2.12i0.10pb (LHC : 238+ 12 pb)

Voies-W o =0.88+0.05pb (LHC: 10.2:0.6pb) ‘ _

Refs : Z. Sullivan et N. Sotnikova
http://home.fnal.gov/~zack/thinkshop/weakint.html

Signal :
*1 lepton de grand p_; (e ou p)

o t-channel: pp — tgh+ X
* E_;r manquante (v)
q>,v‘3\<t * 2 b énergétiques (si voie s)

*1 b énergétique et 1 b “mou” (si
W-g fusion)
*+ 1 jet “léger” (si processus 2->3)

» Etiquetage des b par électron pres de jet
 Collaboration souhaitée avec autres labos
de DO-France
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Demande de continuation |

Le groupe DO - LPSC souhaite continuer son activité d’analyse
au Run II jusqu’a fin 2006. Aucune contribution hardware n’est demandée
Cette continuation permettrait :
— de bénéficier pleinement du potentiel de physique avec environ
5 tb-1, de luminosité intégrée

— de valoriser les efforts investis dans la préparation et I’analyse des
données

— d’assurer I’encadrement des doctorants du groupe dans de bonnes
conditions
Le groupe souhaite conserver son potentiel d’analyse et demande un

recrutement CNRS ou au moins un VE ou un postdoc. Une aide
informatique soutenue est vivement désirée.

Le groupe souhaite qu’une demande de prolongation éventuelle du LPSC
dans DO au-dela de 2006 et/ou les modalités de transition vers le LHC
soient discutées par le CS du LPSC début 2006.

Les décisions seront alors prises en fonction :
— des résultats de physique au Tevatron,
— de I’état d’avancement du LHC
7 Mai 2003 G. Sajot - CS du LPSC 44



Conclusion

Le Tevatron a dépassé ses performances du Run I;
Le détecteur a été amélioré ;

D@ est désormais dans une phase de fonctionnement
operationnel avec un détecteur performant;

Avec le plan de montee en luminosité prévu, les
résultats de physique sont trés prometteurs;

L’expertise acquise au Tevatron bénéficiera aux
equipes du LHC

Le groupe DO-LPSC souhaite continuer I’analyse des
données jusqu’a fin 2006. Il demande que ’avenir du
groupe soit examin¢ début 2006 par le CS du LPSC.
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Pour en savoir plus....|
FNAL:

http://www.tnal.gov

DO:

http://www-d0.tnal.gov
DO-France :
http://d0-france.in2p3.1r
DO-LPSC
http://lpsc.in2p3.1r/d0/index.html

7 Mai 2003 G. Sajot - CS du LPSC
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En réserve....|

G. Sajot - CS du LPSC
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Zoom sur les labos de DO-France I

CPPM : 10 (2CNRS+ 3E-C+11Ing+1VE + 3 doct)
IPNL : 8 (4 CNRS + 1 VE + 3 doct)

IReS :11 (4CNRS+ 2E-C+1ATER +4doc)
LAL : 13 (5CNRS +41Ing+1 VE + 3 doct)
LPNHE Paris VIetVII: 7 (3 CNRS + 1 E-C + 3 doc))

LPSC: 6 (2CNRS + 2E-C+1 VE +1doc)
DAPNIA/SPP : 16 (13 phys +1 VE + 2 doct)

~ Conclsion -

7 Mai 2003 G. Sajot - CS du LPSC 48




DO\Weekly Summary: March 31th to April 6th

L —
Delivered Luminosity and
operating efficiency
o Delivered 5.7pb-! - o PLum
o Recorded 4.8pb! (85%) s . . e
e Reasonably smooth data taking s 33 LT
o ~b% front-end busy at ~1.1kHz B0 ".. 3 i [ E
Level 1 accept rate E + \ \sooo =
0 ~5°/? har‘dwarg/sof’rwar‘e failure B ]O_:\ - é
during beam time e ﬁ k9
~5% "natural” pauses: begin/eyd 1 o =
store, change prescales, etc A

(=]

1 2 3 4 b & 7

| number of events coected
o 12

o All events have been
reconstructed on the farms

Days

Day of the week

Ref . Dmitri Denisov

D.Denisov D0 Run coordinator , FNAL all experimenter’s meeting 7 avril 2003
http://dOserverl.fnal.gov/projects/operations/AllIExptMeet/AllIExptMeet Denisov_030407.ppt
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Evolution de la luminosité pic

Peak Luminosity

Collider Run lIA Peak Luminosity
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>
o
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<
Fad
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3
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J :
o
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P A2 4 : ‘:.:
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F Y
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&
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Date
| 4 Peak Luminosity « Peak Lum 20X Average | 01/13/02
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Progress in 2002 #

= Every performance improvement evident in the luminosity
performance plot has been associated with a specific modification
to the accelerator complex.
= Major modifications since January 1, 2002:
— Accumulator-=Main Injector transfer optics
— Adjustment of tunes during low beta squesze
— Maodified injection helix in Tevatron
— Proton beam loading compensation in Main Injector
— Accumulator (stochastic) cooling upgrade
— Accumulator shot lattice
— Antiproton beam loading compeansation in Main Injector
— Tevatron beam ling tuner (ELT)
— Tevatron tunefcoupling drift compensation
— Tevatron transverse dampers
= Steve Holmes note: (1.15)10=4.0

Ref :
M. Witherell Directeur du FNAL HEPAP meeting 7 novembre 2002
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Performance: Peak Luminosity
Collider Run llA Peak Luminosity

he

TI26/02
10E+3 e — 3 (43
A0E+3 Record IE+31
2.64E31 g
JEE+M - 25E+1
L] : L1
- L] - oa
Z0E+3 - —a 20E+31 m
_"l"'h - = ]
5 o :
& .4
E 15E+3 1 5E+31 8
= E
= = |
2 :
g | e |
JE+31 . TII.;I\.D' -+31 n-_.
. corg  lattice
- ; lihg
£0E+30 - njection LLs £ OE+AN
.'*L jﬁ_::"m | |'IE'|'IH
optics  step 13 .
0E=DD - b U606 (o8 i ko G4 LR b BB bl L4 0§ b ok i T 71 U R MO
1 98 31 46 &1 Té ! HEPAP 128 151 1€ HEPAP 4/26 241
Relative Stare #
o Poak Luminasity < Peak Lumm 20X Averabe | aTI2%02

Ref :

M. Witherell Directeur du FNAL HEPAP meeting 5 aout 2002
http://www.fnal.gov/directorate/hepap 0802.pdf
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The Major Problems (as of 6/1/02) #
Transverse emittance of antiprotons

lattice, conling *successfully done; see plot

preserving emittance from Accumulator to collisions

Long range beam-beam in the Tevatron
helix
aperture

Backgrounds (esp. at CDF)

Vacuum

shielding

Other issues

mismatch
coalescing

heam stability
lifetime at 150 GeV

Ref :
M. Witherell Directeur du FNAL HEPAP meeting 5 aout 2002
http://www.fnal.gov/directorate/hepap 0802.pdf
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Additional effort on Run 11

he

We have reassigned people to Beams Division and reassigned REun [1
accelerator tasks to other divisions.
* See next two pages for snapshot of growing list,
As ol July 15, Steve Holmes 1s Acting Beams Division Head.
Although he retains his role as Associate Director for Accelerators, he
15 spending full time in the Beams Division.
* The =sign on his door: “I1 it is not about Run 11, 1 don™t want to talk about
i
We are preparing for more:
* Lists from Particle Physics and Computing Divisions accounting for full
effort of all scientists with information about criticality to key projects
* List from Technical Division of things they could take on
* Lizt from Beams Division of Run [ tasks and personnel needs
* All-hands memo to the laboratory on additional help for Eun 11
We are also making good use of accelerator experts from SLAC, LBL,
CERN. BNL, and more.

Ref :

M. Witherell Directeur du FNAL HEPAP meeting 5 aout 2002
http://www.fnal.gov/directorate/hepap 0802.pdf
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Added key effort on Run II e
from the Technical Division 3

= P Limon Chair of the Run 11 Advisory Committee
& the Recyeler effort
= New engineer & tech faster magnet repair and specialty magnet
construction
® ] engineer & | tech construction of kKicker magnets
= R Stanck magnet spares and vulnerability study
1. Harding
= Y. Pischalnikoy phototubes used for flving wires instrumentation
" G, Romanon stucdying vibration in the Tevatron EF cavities
T. Khabiboulline as a possible source of heating
= P Schlabach magnetic field monitoring of beam line magnets
® 20 technicians tazks during the upcoming shutdown
" Programmers c. o+, and Java programming

This is a growing list and there will be more in the near future.
Ref :

M. Witherel Directeur du FNAL HEPAP meeting S aout 2002
http://www.fnal.gov/directorate/hepap 0802.pdf

7 Mai 2003 G. Sajot - CS du LPSC 55



Added key effort on Run Il from the Particle
Physics and Computing Divisions

T
L 2

= 5. Pordes overall responsibility for Instrumentation.
I.5palding Project Manager for the Run [Ib accelerator project
H. Jostlein vacuum for the Recyeler
= M. Larwill loss monitor system for the Booster
= (. Drennan Mying wire system for the antiproton source
= O Rivetta beam loading compensation in the Main [njector
= W, Johnson installation of beamling instrumentation
. Morrison
®  H. Cheung Synchlight monitors
A Hahn
= P Lebrun Shot Data Analysis (SDA)
5. Panacek |
= P Spentzouris simulations of space charge effects in the Booster
1. Amundson
= D.Shmmer labview software for the pbar flyving wires system
®  many technicians tazks during the upcoming shutdown

This does not include less formal study groups on. for example losses,
This is a growing list and there will be more in the near future.

Ref :

M. Witherell Directeur du FNAL HEPAP meeting 5 aout 2002
http://www.fnal.gov/directorate/hepap 0802.pdf
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Prevision FY 2003 : 200-300 pb-1

350.0
300.0 /
o Base plan = commitment (must exceed) /
E 250.0
) Stretch plan = what is being managed to -
§ 200.0
=
Mw pb-1
E 1/10/02-
2 100. —\
. el 300403
50.0 .
0.0 .‘M

09/23/02

10/23/02

11/23/02 A
12/23/02
01/23/03 -
02/23/03 -
03/23/03 -
04/23/03 -
05/23/03 -
06/23/03 -
07/23/03 -
08/23/03 -

—— FYO3 Base plan —=— Achieved —a— FY03 Stretch Plan
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Run lla Luminosity Goals

For Run [
— Typical peak luminosity ~1.6x10%" cm2 s
— Typical weakly Integrated luminosity ~2 pb’
— Total integrated luminosity delivered ~0.14 fb-?

+ The official luminosity goal for Run Ila was defined in
the data sheet for the Main Injector Project:

— "The Tevatron proton-antiproton colliding beam luminosity
will be increased to at least Sx10%cm-~<sec!”

— Total integrated luminosity of 2 tb-?

« Lab is committed to exceed that official goal with
additional effort and the Recycler. The limits are
believed to be:

— 8x10%" without the Recycler
— 2x10%2 with full benefit of the Recycler

John Womeraley A0 11/8802
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Le RunlIb en 3 transparents (1/3)

Motivations

The Tevatron Collider at Fermilab 1s currently the only facility in the world capable of
making a Higes discovery. simulaton studies have shown that the two Tevatron Collider
expenments, CDF and DO, are senstive to the Higes over almost all of its presently
allowed mass range. Our goal is to accumulate sufficient data (o make a sensiive search
For the Higgs that will have a high probability of success if the Standard Model
predictions are correct,

These goals cannot be achieved without upgrades o the DO detector.  The silicon
tracking detector is not expected to survive bevond the 2-4 i of integrated luminosity
that will be delivered during Run 1la, well short of the 15 fb" goal for Run IIb. The

corresponding increase o mstantangous luminosity necessifates upgrading the tngger
system o mantain high tngger efficiency for the Higgs search and other elements of the

Run [k physics program while providing the required background rejection. Finally,
data acquisition {DAQ) and online computing upgrades are needed to continue efficient
operation of the expenment bevond Run 1la

http://d0server1.fnal.gov/projects/run2b/meetings/DOEReviews/EIR_Nov02/D0_Run2b_TDR.pdf
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Le RunlIb en 3 transparents (2/3)

Silicon tracker

The current DO silicon tracker was built to withstand the 2 = 4 b of intezrated luminosity
originally projected for Run [1. Because of the tantalizing physics prospects a higher integrated
luminosity brings, the laboratory supports extended running of the Tevatron collider, called Run
Ib, which would deliver a total integrated luminosity of 15 b over the course of the full Run 1T
However, the lugher integrated luminosity now scheduled for Run b wall render the inner layers
of the present silicon tracker inoperable due to radiation damage. OF particular importance to be
able to exploit the physics potential of the Tevatron 1s the construction of a replacement of the
silicon detector in approximately three years with mimmal Tevatron down time. The DO
collaboraton carefully studied two options for a Run 11b silicon tracker replacement: “partial
replacement” and “full replacement™ In the partial replacement option, the present tracker
design is retained and the nner two silicon layers are replaced with new radiation tolerant
detectors. In the full replacement option, the entire Run Ia silicon tracker 15 replaced with a new
device,  An internal review of these two options identified significant nsks with the partial
replacement option.  These include the nsk of damage to the components not being replaced, the
long down-time required to retrofit the existing detector, an inadequate supply of the SVX2
readout chips, difficulties in adequately cooling the inner layers, and marginal radiation hardness
for the extended operation of Run ITb in the layvers not being replaced.  Furthermore, it 15 nearly
impossible o re-optimuze the detector for the Run b physics program with the pantial
replacement option. For these reasons, DO decided to proceed with the full replacement option
for Run 11b and build a new silicon tracker that 1s optimized for the Higgs search and other high-
P PIYSICE processes.
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Le RunlIb en 3 transparents (3/3)

Trigger
Laboratory guidance for Run Ik is that a luminosity of 2x10™ cm™ sec” with
398 ns bunch spacing and luminosity leveling is the baseline plan, but that CDF

and D& should have the capability of operating at higher instantaneous
luminosities with either 132 ns or 3% ns bunch spacing should luminosity

leveling not meet expectations. Our proposed ngger upgrade Is consistent with

this guidance.

[ Farameter Run lla Run b

Level 3 farm nodes (dual processors) 112 160
D AQ Average evenl size -~ 250 Kbytes -~ 300 Kbytes

Leveal 3 input rate 1000 Hz 1000 Hz
Peak Level 3 accept rate &0 Hz 100 Hz
Peak logging rate 12.5 Mbyles/sec | 30 Mbyles/sec

Detector duty factor > GG, > 00U,
Accelerator duty factor ~ 75% ~ 75%
Online system availability = GGG = Q84
Local data buffer 48 hours 48 hours
Local data buffer ~ 2 Thytes ~ & Thyles
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